Introduction {#sec0001}
============

In December 2019, a cluster of patients diagnosed having severe lower respiratory tract febrile illness of unknown origin was reported in Wuhan City, Hubei Province, China. Test results ultimately revealed a novel strain of coronavirus isolated from the bronchoalveolar lavage of the patients, and was determined to be causative for the outbreak.[@bib0001], [@bib0002], [@bib0003], [@bib0004], [@bib0005], [@bib0006], [@bib0007], [@bib0008], [@bib0009], [@bib0010], [@bib0011], [@bib0012] The pulmonary syndrome was very similar to SARS outbreak symptoms, and genetic study of the virus strain revealed an \~80% nucleotide similarity between the human coronavirus SARS (SARS CoV) and this novel strain. The pulmonary syndrome was later named coronavirus disease 2019 (COVID-19) by the World Health Organization. It has also been referred to as SARS CoV2 and SARS 2 CoV ([Fig. 1](#fig0001){ref-type="fig"}).Fig. 1Electron micrograph of SARS-COV2 (COVID −19)From: National Institutes of Health/NIAID.Fig. 1

Similar pulmonary syndromes have been recognized as being caused by other strains of the coronavirus family. The most notable examples are the severe acute respiratory syndrome (SARS) and the Middle East respiratory syndrome (MERS).[@bib0011] ^,^ [@bib0013], [@bib0014], [@bib0015] The SARS outbreak has been contained, with no known human infection reported since the outbreak of 2003. However there continue to be small outbreaks of MERS reported.

Imaging is a critical component of the diagnostic workup, monitoring of disease progression, and follow-up in coronavirus-related pulmonary syndromes.[@bib0013], [@bib0014], [@bib0015] Imaging features in the acute and chronic phases of SARS and MERS as well as COVID-19 share similarities (Table 1).[@bib0013]

Epidemiology {#sec0002}
============

Coronaviruses have been well known since first identified many years ago as primarily zoonotic pathogens, causative of diverse animal illness. However in the 1960′s, coronaviruses capable of causing human illness -- usually consistent with "the common cold," were identified. In more recent years newly identified human pathogen coronaviruses have caused three significant outbreaks since 2003. The first of these -- SARS, emerged in 2003, though largely confined to Hong Kong, and Toronto. The second - MERS a decade later was mostly localized to the Middle East, although cases well beyond that region were diagnosed. The third is COVID-19.

In December 2019 several cases of acute respiratory distress syndrome (ARDS) were reported in Wuhan City, China, the result of unknown etiology.[@bib0002] ^,^ [@bib0003] ^,^ [@bib0005] ^,^ [@bib0006] ^,^ [@bib0009] Early investigation noted these patients were linked to a local wet market (seafood markets, live animal markets), a common commercial source of food in China. Of concern, animal to human transmission, and ultimately human to human propagation of infections have long been associated with these wet markets over the years, including SARS.

During the ensuing investigation numerous samples of patients infected with what was to be designated as SARS2-COVID 19 suggested it came from animals sold in the wet markets.[@bib0002] ^,^ [@bib0003] ^,^ [@bib0005] ^,^ [@bib0006] ^,^ [@bib0009]

Further research identified the virus as a newly discovered human coronavirus, SARS 2 COVID-19 (COVID-19). Soon after it became clear COVID-19 is transmitted person to person. With a population of eleven million people, Wuhan City became the epicenter for the resulting COVID-19 outbreak, and ultimately starting point for the global pandemic.[@bib0003] ^,^ [@bib0005], [@bib0006], [@bib0007], [@bib0008], [@bib0009], [@bib0010]

Since December 2019, according to World Health Organization (WHO) data, there have been approximately 7 million cases of COVID-19 reported worldwide. This is a dramatic increase in cases since March 2020. The rapidity of COVID-19 spread is significant.[@bib0003] ^,^ [@bib0016]

Against the backdrop of significant asymptomatic infection, determining the transmissibility factor, also referred to as the basic reproductive number (Ro) for COVID-19 remained a challenge. WHO initial estimates had Ro between 1.4 and 2.5.[@bib0017] ^,^ [@bib0018] Some regions report much higher numbers. Additional research suggests the Ro for COVID -- 19 is between 1.5 and 6.68, with further calculations estimating Ro of 2.79 and 3.28.[@bib0017] ^,^ [@bib0019] The data suggest COVID −19 has a larger Ro than SARS.[@bib0020] Regardless of Ro 2 or 3, 4 +/− compared to influenza\'s lower Ro (\<2), let it suffice this is a contagious virus in the context of questionable sustainable immunity and a highly vulnerable population.[@bib0021]

It should be noted Ro is dependent on several factors: i. different variables utilized; ii) different methods of modeling/calculating; and iii) different estimations.[@bib0017] ^,^ [@bib0020] Moreover, R0 is not a static number per se, or necessarily an intrinsic for a pathogen, albeit the general contagiousness of a pathogen based upon host-virus factors contributes to the transmissibility. Three key factors influence Ro: 1. the duration of contagiousness, 2. the likelihood of infection per contact between; 3. contact rate. Viral load, population density, economic, cultural-social and environmental factors also play a role.[@bib0017]

Regardless of Ro, as of now there are no vaccines against COVID-19, with the issues such as population background immunity, and post infection immune protection currently being studied. Barring more definitive data, it must be assumed most populations are without immunity -- herd or otherwise.

It appears the average incubation period for COVID-19 is \~5 days with a range of 2 -- 14 days, although much longer periods have been reported in some cases.[@bib0001] ^,^ [@bib0002] ^,^ [@bib0007], [@bib0008], [@bib0009] ^,^ [@bib0022]

Microbiology {#sec0003}
============

Coronaviruses are a diverse group of viruses. All are single stranded, zoonotic RNA viruses; they are among the largest known RNA viruses.[@bib0001] ^,^ [@bib0004] ^,^ [@bib0012] ^,^ [@bib0013] ^,^ [@bib0022] ^,^ [@bib0023] There are seven known coronaviruses that attack humans -- HcoV-OC43, HCoV229E, SARS-COV, HCoV-HKU1, MERS-COV, HCoVNL63, and the most recently identified is SARS 2 COVID-19. In varying degrees of severity, and organ affinity, these seven are capable of causing a wide range of human illness, with symptoms ranging from minimal, as with one of the common cold causing CoV, to severe multisystem organ involvement as seen in COVID-19, including death.[@bib0001] ^,^ [@bib0004] ^,^ [@bib0012] ^,^ [@bib0013] ^,^ [@bib0022] ^,^ [@bib0023] SARS, MERS, and COVID-19 are considered highly pathogenic coronaviruses.
